Classical transient receptor potential channel 1 in hypoxia-induced pulmonary hypertension.
Pulmonary hypertension (PH) is a life-threatening disease, characterized by pulmonary vascular remodeling. Abnormal smooth muscle cell proliferation is a primary hallmark of chronic hypoxia-induced PH. Essential for cell growth are alterations in the intracellular Ca(2+) homeostasis. Classical transient receptor potential (TRPC) proteins have been suggested to contribute to PH development, as TRPC1 and TRPC6 are predominantly expressed in precapillary pulmonary arterial smooth muscle cells (PASMC). Studies in a TRPC6-deficient mouse model revealed an essential function of TRPC6 in acute but not in chronic hypoxia. We aimed to identify the importance of TRPC1 in the pathogenesis of chronic hypoxia-induced PH in mice. TRPC1 expression analysis was performed using real-time polymerase chain reaction. TRPC1 function was assessed by in vivo experiments in TRPC1(-/-) animals as well as in isolated precapillary murine PASMC after TRPC1 knockdown by TRPC1-specific small interfering RNAs. Only TRPC1 mRNA was up-regulated under hypoxia in isolated murine PASMC (1% O2 for 72 h). Hypoxia-induced proliferation of murine PASMC was attenuated in cells treated with small interfering RNA against TRPC1 and in cells isolated from TRPC1(-/-) animals compared with untreated and wild-type cells. TRPC1(-/-) mice did not develop PH in response to chronic hypoxia (FI(O2) 0.10 for 21 d) and had less vascular muscularization but a similar degree of right ventricular hypertrophy compared with wild-type mice. Our results indicate an important role of TRPC1 in pulmonary vascular remodeling underlying the development of hypoxia-induced PH.